Subduction processes play a major role in plate tectonics and the subsequent geological evolution of Earth. This special issue focuses on ongoing research in subduction dynamics to a large extent (oceanic subduction, continental subduction, obduction…) for both past and active subduction zones and into mountain building processes and the early evolution of orogens. It puts together various approaches combining geophysics (imaging of subduction zones), petrology/geochemistry (metamorphic analysis of HP-UHP rocks, fluid geochemistry and magmatic signal, geochronology), seismology and geodesy (present-day evolution of subduction zones, active tectonics), structural geology (structure and evolution of mountain belts), and numerical modelling to provide a full spectrum of tools that can be used to constrain the nature and evolution of subduction processes and orogeny. Studies presented in this special issue range from the long-term (orogenic cycle) to short-term (seismic cycle).
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Introduction
The outcome of this special issue is to provide new insights into our understanding of processes acting in subduction zones, and during the building of active margin mountain belts and early collisional belts, based on a large variety of active and fossil subduction zones. This 
Contributions to this volume
The following sections present how the papers are arranged to reflect the different approaches covered by this special issue.
Uplift of the upper plate related to subduction dynamics
Orogeny along subduction zones may be driven by the subduction zone dynamics (e.g., Platt, 1985; Gephart, 1994; Sobolev and Babeyko, 2005; Schellart et al., 2007; Capitanio et al., 2011) . In their article, Martinod et al. (2015) show how subduction processes contribute to the forearc uplift based on the example of the South Andes. They present numerical models to investigate the relationships between the subduction zone and the observed Quaternary uplift of the Andes. On the basis of geological observations, a general uplift of the South American
Pacific coasts is observed between 16 and 32° S since the Lower Pleistocene. Uplift occurs at rates larger than 0.2 mm/yr, following a period of stability of the forearc region. Their models confirm that local uplift is expected to occur in response to the subducting plate buoyancy.
Especially, uplift occurs above subducted ridges, this phenomenon being predominant in central Peru where the Nazca Ridge is subducting. The effects of slab pull are also investigated, as the interplate friction and convergence velocity exert a role on the vertical displacements of the overriding plate. From their results they propose that the global tendency to coastal uplift is accompanying the deceleration of the Nazca-South America convergence that occurred in the Pleistocene. In contrast, forearc subsidence may accompany increasing convergence velocities, as suggested by the subsidence history of the South American active margin.
Lithological nature of the subduction interface: the Subduction Channel
The Subduction Channel is thought to play a major role in subduction dynamics by promoting slab coupling or decoupling and element transfer from the Lower to the Upper plate (e.g.,
Baker Hebert et al., 2009; Guillot et al., 2009; Angiboust et al., 2011) . However, there still are few exhumed examples of such geological objects (e.g., Vannucchi et al., 2007; Bachmann et al., 2009; Angiboust et al., 2014a) , while the bearing of such lithologies for the understanding of interplate deformation processes is important (e.g., Guillot et al., 2000; Gerya and Stöckhert, 2002; Angiboust et al., 2012) . The major causes of strain localization along the plate boundary include both the subducted lithologies originating from the sea-floor, and the fluids that circulate and concentrate along it. In this issue, a well preserved exhumed subduction channel is presented from the Caucasus region by Hässig et al. (this issue-a) . From this field example the subduction channel is a narrow geological object of about 500 m in width, which was formed at an approximate depth of 10 km along an Andean-type subduction zone. The nature of the channel is complex, it is formed (i) by an upper 'sedimentary' channel with detrital and volcanic rocks thrusted on top of pelagic sediments scrapped off the oceanic floor. This sedimentary mélange is thrusted on top of (ii) an intensely deformed tectonic mélange. The tectonic mélange comprises blocks of basalt from the oceanic floor and a focussed deformation zone 50-100 m in width, cross-cut by numerous chlorite-carbonateepidote-albite veins. This latter entity overlies an undeformed ocean floor section. The study of veins, including stable isotopes, provide evidence for high fluid/rock ratios, which agrees with fluid mixing between deep (lower crust/mantle) and shallow (pelagic sediments) reservoirs along the subduction interface. These data show that several fluid reservoirs situated along the interplate boundary could have been connected by high-magnitude coseismic displacements along the subduction zone. These subduction channel features are compared to other similar fossil examples and current settings, such as the Andes accretionary prism to propose a reconstructed geometry of the interplate contact zone from the surface to the base of the crust.
Obduction: another type of subduction?
The process of obduction might just be regarded as a variation of subduction, i.e., 'continental subduction' at least for short distances of obduction (Agard et al., 2014; Edwards et al., 2015) .
However, the case of the Caucasus Belt poses a problem considering the presence of a large obduction of Jurassic crust, transported over more than 300 km a long time before the final Arabia-Eurasia collision (Rolland et al., 2009; Hässig et al., 2013; 2016) .
Obduction processes are discussed by Hässig et al. (this issue-b (Meijers et al., 2015; Hässig et al., 2015) .
From this case example, the involvement of the mantle convection in obduction processes seems likely (Jolivet et al., 2015) .
Effects of continental subduction
The transition from subduction to collision is named 'continental subduction' or "soft collision". The first conclusive evidence for burial and subsequent exhumation of the continental crust to depths >90 km was provided by the discovery of coesite-bearing metamorphic rocks in the Dora Maira massif of the Western Alps (Chopin, 1984) , and was further confirmed by numerous petrologic studies and seismic imaging in this chain (e.g., Zhao et al., 2015) . 
Long-time span subduction effects on the Upper Plate magmatism and metamorphism
Exhumed field examples can help to resolve the effects of long-time span subduction on the building and the thermal, metamorphic and magmatic evolution of the corresponding upper plate. Such studies will also highlight the processes of continental growth. In this issue, two studies are presented on the African craton, which give complementary insights into the formation of Gondwana and the importance of subduction processes during this event. Orogen. At first, it appears that the Kidal terrane and the Iforas Granulitic Unit formed a single crustal block at least until 1.9 Ga, as the whole region exhibits a large-scale regional high-temperature metamorphic event at c. 2 Ga. This block was later dissected by major lithospheric scale faults during the late Pan-African orogenic phases. During the Neoproterozoic, the Kidal terrane underwent long-lived active margin magmatism from 716 to 620 Ma, while the Tilemsi intra-oceanic island arc formed between 716 and 643 Ma.
Subduction related processes and the development of the Kidal active margin was responsible for the development of a back-arc basin in the Tafeliant area, which is dated at 623 ± 6 Ma.
These results show that subduction has lasted for about 100 to 120 Ma, and is responsible for a significant reworking of the Gondwanan basement. The final collision of the Kidal terrane with the eastern margin of the West African Craton is best dated by syn-collisional magmatism at c. 600 Ma.
Disentangling superposed subduction events
The continental crust has been constructed by superposed subduction events, which partly erased and recycled the products of former subduction zones (e.g., Reymer and Schubert, 1984) .
In their contribution, Rolland et al. (this issue) This unit, formerly originating from a supra-subduction setting was further involved in a subduction zone during the Miocene, and exhibits two high-temperature events.
Geochronological results indicate a first one, dated at c. 20.9 ± 0.3 Ma, which just followed HP metamorphism and thrusting of the Kef Lakhal oceanic complex onto the Northern margin of Africa. The second event at 17.7 ± 0.5 Ma -17.0 ± 0.1 is coeval with exhumation and anatexis of the lower crustal units in a dome structure. Therefore, the subductionexhumation cycle followed by the N-Maghrebides rocks was very rapid, which is ascribed to a major extension event following the subduction event.
Superposed fabrics related to orogenic construction and collapse above the subduction zone
A similar evolution from crustal thickening towards extensional collapse above a subduction zone is described by Scheffer et al. (this issue) , in the Lavrion peninsula in the internal zone of the Hellenic orogenic belt, which features construction and destruction of the Hellenic orogenic belt. They document a well exposed nappe stack made, from top to bottom, of (i) a non-metamorphic upper unit composed of an ophiolitic melange, (ii) a middle unit mainly composed of blueschists, (iii) and a basal unit with blueschists retrogressed into the greenschistfacies. The vertical fabrics related to crustal thickening are transposed by a lowangle mylonitic to cataclastic detachment at the transition from the middle to the basal unit.
The middle unit is characterized by a pressure peak (M1, 9-13 kbar) followed by decompression (M2, 6-9 kbar) at a constant temperature of ca. 315 °C. The basal unit has preserved a first set of HP/LT conditions (M1-2, 8-11 kbar, 300 °C) partially to totally transposed-retrogressed into a lower pressure mineral assemblage (M3, 5-8.5 kbar, ∼350 °C).
These data document tectonic accretion marked by successive burial (D1M1) and synorogenic exhumation (D2M2) without thermal relaxation. The development of a low-angle detachment, accommodating post-orogenic exhumation of the orogenic root, is attributed to a lateral flow of the thermally relaxed nappe stack leading to gravitational collapse of the Hellenic belt.
